The phytochemical screening study and the antioxidant activity test of the twigs of Artocarpus altilis has been done for the first time. The Artocarpus genus is known to produce a large number of secondary metabolites, and is specifically rich in phenylpropanoids such as flavonoids and flavones. Results of this study indicated that A. altilis (twigs) contain terpenoids, saponins, phenolic group, flavonoids, glycoside, steroids and tannins, while alkaloid test yielded negative result. Investigation on these chemical compounds was done using the standard technique for assay of phytochemical constituents, with modification. The dried plant was extracted by using soxhlet apparatus using three solvents namely hexane, dichloromethane (DCM) and methanol, and it was observed that the plant has a characteristic of antioxidant using DPPH assay. DCM extract of Artocarpus altilis has a remarkable antioxidant activity with an IC 50 value of 0.015 mg/ml compared with the standard butylated hydroxytoluene (BHT). This finding supports the possibility of using this plant for medicinal treatments.
INTRODUCTION
The Artocarpus genus is known to produce a large number of secondary metabolites, and is specifically rich in phenylpropanoids such as flavonoids and flavones (Nomura et al., 1998) . Artocarpus altilis (breadfruit) is no exception with over 130 compounds identified in various organs of the tree, more than 70 of which are derived from the phenylpropanoid pathway. Several studies have suggested that plants are potential sources of natural antioxidant agent that play important roles in human health such as preventing oxidative damages and reduce the risks of chronic disease (Demiray et al., 2009; Dimitrios, 2006) . Free radicals can damage cells and are believed to accelerate the progression of cancer, cardiovascular disease, and age-related diseases. Plant extract containing many phenolic compounds, including flavonoids, have attracted considerable attention because its antioxidant activity is more powerful than vitamins, C, E and β-carotene (Gazzani et al., 1998; Vinson et al., 1998) . The use of plants and herbs as antioxidants in processed foods is becoming of increasing importance in the food industry as an alternative to synthetic antioxidants (Charalampos et al., 2008; Sari et al., 2007; Souri et al., 2008) . Hence, an investigation on the antioxidant activity of the twigs of Artocarpus altilis has been done for first time.
MATERIALS AND METHODS

Collection, Identification and preparation of plant materials
The plant was collected from Taman Pertanian Sultan Haji Ahmad Shah, Kuantan, Pahang. The plant was prepared for extraction by washing off all dirt and soil residues, and left to dry in the oven at 40°C for 72 h. After drying, powdered (700 g) twigs of A. altilis were sequentially extracted with different solvents polarities: n-hexane, dichloromethane (DCM) and methanol, using Soxhlet apparatus according to Green (2004) . Each solvent was removed in vacuo by rotary evaporator (BÜCHI Rotavapor R-200) at 60°C to o btain the extracts, and the extracts were stored at -20°C until further analyses.
Qualitative phytochemical screening of A. altilis extracts
The qualitative chemical screenings were carried out using standard procedures to identify the presence of alkaloids, tannins, flavonoids, steroids, saponins, reducing sugars and cardiac glycoside (Harborne, 1998) .
Test for flavonoids
For 1 ml of each extract, few drops of 2% lead acetate solution were added. The configuration of yellow or orange colour was taken as evidence for the presence of the flavonoids in the plant extract.
Test for alkaloids
About 2 ml of the plant extract was mixed with 2 ml of 2% HCl on a water bath. A few drops of Dragendroff's reagent were then added to 1 ml of the filtrate. A yellow precipitation was taken as an indication of alkaloids in the plant.
Test for saponins
To a test tube, 2 ml of each plant extract was added and then shaken strongly with 2 ml of distilled water. The formation of foam for about 15 to 20 min was a preliminary indication of the presence of saponins.
Test for steroids
The Salkowski's test was used. Briefly, 2 ml of CHCl3 was added to 2 ml of each extract and filtered. Then, 2 ml of concentrated H2SO4 was added to the filtrate. Appearance of a reddish brown layer was an indication of the steroids compound in the plant extracts.
Test for terpenoids
The Salkowski's test was used. In brief, 2 ml of the CHCl3 was added to the alcoholic solution of each extract and then evaporated to dryness. Next, 2 ml of concentrated H2SO4 was added and heated for 2 min. A greyish colour was taken as a positive test for the presence of terpenoids.
Test for tannins
To 2 ml of aqueous solution of each extract, 4 drops of ferric chloride were added. The appearance of green precipitation was taken as a preliminary test for the tannins compound in the plant.
Test of phenolic groups
About 1 ml of 1% gelatine reagent containing 10% of sodium chloride was added to 1 ml of each filtered aqueous extract. The formation of white precipitate indicated the presence of the phenols.
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Test for glycoside
The Keller-Killani's test was used. About 2 ml of each extract were treated with 2 ml of glacial acetic acid solution which contained 1 drop of ferric chloride solution and 1 ml of concentrated H2SO4. A reddish brown colour formed at the junction of the two layers was taken as an indication of the presence of glycoside in the plant extract.
Determination of antioxidant activity
Radical scavenging activity of extracts and the positive control were measured by a modified method of Brand-Williams et al. (1995) . First, the 1,1-diphenyl-2-picrylhydrazyl (DPPH) solution with a concentration of a 0.004% (w/v) solution of DPPH in methanol was prepared, and then 3 ml of this solution was mixed with 1 ml of extract solution in a test tube at various concentrations (4, 2, 1, 0.5, 0.125, 0.062, 0.031 and 0.015 mg/ml) and (1, 2, 0.5, 0. 25, 0.125, 0.062, 0.031 and 0.015) for the standard butylated hydroxytoluene (BHT). Each mixture was then shaken vigorously and held for 30 min at room temperature in the dark. Discoloration was measured at 517 nm after incubation for 30 min by using a spectrophotometer. DPPH radical is a stable free radical which is trapped an electron or hydrogen to form a stable biomolecular (Soares et al., 1997) . The actual decrease in absorption induced by the test compounds was compared with the positive controls. The inhibition percentage of the absorbance of DPPH solution was calculated using the following equation:
Inhibition % = [(Abs of blank -Abs of sample) / Abs of blank] ×100
RESULTS
The result of the phytochemical screening of A. altilis is presented in Table 1 , which revealed the presence of various metabolites in the twig part of the plant. The hexane, DCM and methanol extracts of A. altilis contained terpenoids, flavonoids, saponins, tannins, steroids and phenolic group, while glycosides were only present in the methanol extract. Moreover, alkaloids were absent in all the three extracts of the plant. The presence of tannins in A. altilis was observed when a green precipitation was formed after the addition of ferric chloride solution. There was a development of greyish colouration which is a positive reaction for the presence of terpenoids. Flavonoids were present when a yellow coloration was formed after treating the sample with lead acetate. A reddish-brown layer was observed and taken as a significant result of the presence of steroids. Furthermore, the formation of steady foam after shaking each extract with distilled water was a positive test for the presence of saponins in the plant extracts. The appearance of a white precipitate indicated the presence of phenolic groups after the addition of gelatine reagent. A reddish brown colour formed at the correlation of the two layers indicated the positive result of the presence of glycoside in the plant and it was a glycone portion of glycoside. The results of antioxidant activity can be expressed as IC 50 value, which is defined as the concentration of antioxidant required for 50% scavenging J. Med. Plants Res. of DPPH radicals of the plant's twigs extracts and the standard (positive control). In the present study, Figure 1 and Table 2 revealed that the DCM extract of A. altilis has a remarkable antioxidant activity followed by hexane and methanol extracts. IC 50 of the extracts were listed in Table 1 , with highest IC 50 for DCM extract at value of 0.015 mg/ml followed by hexane and methanol extracts with IC 50 at 0.031 mg/ml, respectively.
DISCUSSION
The present study of A. altilis (twigs parts) had been done for the first time. Flavonoids exhibit a wide range of biological activities, one of which is their ability to the hydroxyl radicals, and superoxide anion radicals and thus health-promoting in action (Ferguson, 2001) . Flavonoids also exhibit antiinflammatory, antiangiogenic, anticancer, anti-allergic effects, antiviral and antibacterial agent analgesic, and antioxidant properties (Hodek and Trefil, 2002) . Another finding showed that the methanol extract contains abundance of saponins, which were reported earlier to have some antimicrobial activities (Nabila, 2008) . Terpenoids have also been shown to possess antimicrobial activities (Islam et al., 2003) . Hexane extract of A. altilis showed a moderate result of terpenoids constituents. Tannins which were presented in A. altilis had been observed to have remarkable activity in cancer prevention and anticancer (Li et al., 2003) .
The results obtained in this study verify the validity of the results of the presence of antioxidant ( Figure 1 and Table 2 ) of the plant, which revealed that the DCM extract has correlation between antioxidant activity and phytochemical compounds, specifically flavonoids. The free radical scavenging activity of A. altilis twigs was assayed by (diphenyl-2-picryhydrazyl) (DPPH). Furthermore, the lower the IC 50 , the higher the antioxidant activity of the extracts (Maisuthisakul et al., 2007) , and this result was obtained by the DCM extract with IC 50 value of 0.015 mg/ml.
Conclusion
This present work deals with antioxidant activity and evaluation of phytochemical screening test. The results showed that the A. altilis (twigs) extracts contains the most interesting phytochemicals with abundance range of flavonoids obtained by DCM extract, while saponins were found to be abundant in the methanol extract. The DCM extract achieved the highest antioxidant value by evaluating the IC 50 compared with the positive control.
This indicates that the plant is a promising potential source for curing different diseases due the presence of interesting phytochemical compounds, and to be used as antioxidant. Kamal et al. 4357 
